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PH  AS  I:  J  RI-PORT 
NATIONAL  DAM  SAPLTY  PROGRAM 
SUMMARY 


Name  of  Dam:  Structure  P-2 
State  Located:  Missouri 
County  Located.  Newton 
Stream:  Tributary  of  Lost  Creek 

Date  of  Inspection:  May  29,  1980 


Structure  P-2  was  inspected  by  an  interdisciplinary  team 
of  engineers  from  Anderson  engineering,  Inc.  of  Springfield,. 
Missouri  and  Hanson  engineers,  Inc.  ol  Springfield,  Illinois. 
jThe  purpose  of  this  inspection  was  to  make  an  assessment  of 
the  general  condition  of  the  dam  with  respect  to  safety,  based 
upon  available  data  and  visual  inspection,  in  order  to  determine 
if  the  dam  poses  hazards  to  human  life  or  property. 

Tite  guidelines  used  in  the  assessment  were  furnished  by, 
the  Department  of  the  Army,  Office  of  the  Chief  of  Pngineers, 
and  they  have  been  developed  with  the  help  ol  several  federal 
and  State  agencies,  professional  engineering  organizations, 
and  private  engineers.  Based  on  these  guidelines,  the  St.  Louis 
District,  Corps  of  engineers  lias  determined  that  this  dam  is  in 
the  higji  hazard  potential  classification,  which  means  that  loss 
of  liTe  and  appreciable  property  loss  could  occur  if  the  dam 
fails.  The  estimated  damage  zone  extends  approximately  1 
mile  downstream  of  the  dam.  Located  within  this  zone  are 
approximately  20  dwellings,  all  in  the  town  of  Seneca. 

The  dam  is  in  the  small  size  classification,  since  it  is 
greater  than  25  ft  high  but  less  than  40  ft  high,  and  the  maximum 
storage  capacity  is  greater  than  50  ac-lt  but  less  than 
1000  ac-ft. 

t 

-Our  inspection  and  evaluation  indicates  that  the  combined 
spillways  do  meet  the  criteria  set  forth  in  the  guidelines  for 
a  dam  having  the  above  size  and  hazard  potential.  The  combined 
spillways  will  pass  75  percent  of  the  Probable  Maximum  Plood 
without  overtopping.  The  Probable  Maximum  Plood  is  defined  as 
the  flood  discharge  that  may  be  expected  I rora  the  most  severe 
combination  of  critical  mcteoroligic  and  hydrologic  conditions 
that  are  reasonably  possible  in  the  region.  The  guidelines  re¬ 
quire  that  a  dam  of  small  size  with  a  high  downstream  hazard 
potential  pass  50  to  100  percent  of  the  PMP.  Considering  the  height 
of  dam  (28  feet),  and  the  maximum  storage  capacity  (5b  acre- feet) 
and  the  low  volume  of  permanent  water  storage,  50  percent  of  the 


< 


PMF  has  been  determined  to  be  the  appropriate  spillway  design 
flood./' The  1  percent  probability  flood  will  not  overtop  the 
dam.  The  1  percent  probability  flood  is  one  that  has  a  1  percent 
chance  of  being  exceeded  in  any  given  year. 

Deficiencies  visually  observed  by  the  inspection  team 
were:  (1)  some  small  brush  growth  on  the  embankment  faces; 

and  (2)  heavily  wooded  downstream  channel. 

Another  deficiency  was  the  lack  of  seepage  and  stability 
analysis  comparable  to  the  requirements  of  the  recommended 
guidelines . 

It  is  recommended  that  the  owners  take  the  necessary  . 
action  without  undue  delay  to  correct  the  deficiencies  reported 
herein.  A  detailed  discussion  of  these  deficiencies  is  in¬ 
cluded  in  the  following  report. 


l'ycl. 


Tom  Beckley,  P .  H . 

Anderson  bngineerin^,  Inc. 
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SUCTION  1 


PROJECT  IN FORMA l  ION 


1.1  GENERAL: 

A.  Authority : 

The  National  Ham  Inspection  Act,  Pub  1  ic  law  (.|2-3b~, 
authorised  the  Secretary  of  the  Army,  through  t lie  Corps  of 
engineers,  to  initiate  a  program  of  safety  inspection  of 
dams  throughout  the  United  States.  Pursuant  to  the  above, 
the  St.  Louis  District,  Corps  of  engineers,  District  Ingi- 
necr  directed  that  a  safety  inspection  he  made  of  Structure 
F-2  in  Newton  County,  Missouri. 

B.  Purpose  of  Inspection : 

The  purpose  of  the  inspection  was  to  make  an  assessment 
of  the  general  condition  of  the  dam  with  respect  to  safety, 
based  upon  available  data  and  a  visual  inspection  in  order 
to  determine  if  the  dam  poses  hazards  to  human  life  or 
property. 

C.  1;  valuation  Criteria. 


Criteria  used  to  evaluate  the  dam  were  furnished  by  the 
Department  of  the  Army,  Office  of  the  Chief  of  engineers, 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams, 
Appendix  D."  These  guidelines  were  developed  with  the  help 
of  several  federal  agencies  and  many  state  agencies,  pro¬ 
fessional  engineering  organizations,  and  private  engineers. 

1.2  DESCRIPTION  OF  PROJECT: 


A.  Description  of  Dam  and  Appurtenances  : 

Structure  F-2  is  an  earth  fill  structure  approximately 
28  ft  high  and  330  ft  long  at  the  crest.  Iho  appurtenant  work 
consists  of  a  50  inch  diameter  reinforced  concrete  primary  spill¬ 
way  pipe  with  a  reinforced  concrete  flow  riser  and  an  earth  cut 
swale  located  at  the  cast  abutment. 


Sheet  3  of  Appendix  A  shows  a  plan,  profile  and  typical  section 
of  the  embankment  as  obtained  from  field  inspection  data.  Sheets 
b  through  10  of  Appendix  A  are  selected  As  Built  drawings  obtained 
from  the  U.  S.  Department  of  Agriculture,  Soil  Conservation  Service, 
Columbia,  Missouri. 
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SUCTION  1  -  PRO.JhCT  INFORMATION 


1.1  GLNFRAL. 

A.  Authority: 

The  National  Dam  Inspection  Act,  Public  Law  *>2-567, 
authorized  the  Secretary  of  the  Army,  through  the  Corps  of 
engineers,  to  initiate  a  program  of  safety  inspection  of 
dams  throughout  the  United  States.  Pursuant  to  the  above, 
the  St.  Louis  District,  Corps  of  engineers,  District  engi¬ 
neer  directed  that  a  safety  inspection  be  made  of  Structure 
F-2  in  Newton  County,  Missouri. 

B.  Purpose  of  Inspection: 

The  purpose  of  the  inspection  was  to  make  an  assessment 
of  the  general  condition  of  the  dam  with  respect  to  safety, 
based  upon  available  data  and  a  visual  inspection  in  order 
to  determine  if  the  dam  poses  hazards  to  human  life  or 
property . 

C.  evaluation  Criteria. 

Criteria  used  to  evaluate  the  dam  were  furnished  by  the 
Department  of  the  Army,  Office  of  the  Chief  of  engineers, 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams, 

Appendix  D."  These  guidelines  were  developed  with  the  help 
of  several  federal  agencies  and  many  state  agencies,  pro¬ 
fessional  engineering  organizations,  and  private  engineers. 

1.2  DESCRIPTION  OF  PROJliCT: 

A.  Description  of  Dam  and  Appurtenances: 

Structure  F-2  is  an  earth  fill  structure  approximately 
28  ft  high  and  530  ft  long  at  the  crest.  Ihe  appurtenant  work 
consists  of  a  30  inch  diameter  reinforced  concrete  primary  spill¬ 
way  pipe  with  a  reinforced  concrete  flow  riser  and  an  earth  cut 
swale  located  at  the  east  abutment. 


Sheet  3  of  Appendix  A  shows  a  plan,  profile  and  typical  section 
of  the  embankment  as  obtained  from  field  inspection  data.  Sheets 
6  through  10  of  Appendix  A  are  selected  As  Built  drawings  obtained 
from  the  U.  S.  Department  of  Agriculture,  Soil  Conservation  Service, 
Columbia,  Missouri. 


B.  Location : 

The  dam  is  located  in  the  southwestern  part  of  Newton 
County,  Missouri  on  a  tributary  of  host  ('reek.  The  dam  and 
lake  are  within  the  Seneca,  Missouri  7.5  minute  quadrangle 
sheet  (Section  36,  T25N,  R341V  -  latitude  3  6 0  5  1  .  ( )  ■  ;  longitude 
94°36.4').  Sheet  2  of  Appendix  A  shows  the  general  vicinity. 

Sheet  5  of  Appendix  A  is  the  Project  Map  developed  as  part  of 
the  Work  Plan  for  Watershed  Protection  and  flood  Prevention 
for  the  Lost  Creek  Watershed  prepared  by  the  Soil  and  Water 
Conservation  District  of  Newton  County. 

C .  Size  Classification  : 

With  an  embankment  height  of  28  ft  and  a  maximum  storage 
capacity  of  approximately  56  acre  ft,  t  he  dam  is  in  the 
small  size  category. 

D .  _  Hazard  Class  if icati on : 

The  St.  Louis  District,  Corps  of  engineers  has  classi¬ 
fied  this  dam  as  a  high  hazard  dam.  The  estimated  damage 
zone  extends  approximately  1  mile  downstream  ol  the  dam. 

Located  within  this  zone  are  approximately  20  dwellings,  all 
in  the  town  of  Seneca.  The  inspection  team  verilied  the 
existancc  of  the  dwellings  located  in  the  estimated  damage 
zone.  Photographs  'ill  and  II 12  show  some  of  these  dwellings. 

H .  Ownership: 

The  dam  is  owned  by  the  Lost  Creek  Watershed  Subdistrict, 
dim  Stone,  Chairman,  P.  0.  Box  149,  Neosho,  Missouri  64850; 
and  is  on  property  owned  by  Mrs.  Paul  Stelts,  Seneca,  Missouri 
64865. 

]•’.  Purpose  of  Dam: 

The  dam  was  constructed  under  the  Authority  of  the  Watershed 
Protection  and  flood  Prevention  Act  (Public  Law  566,  Sard  Con¬ 
gress,  68  Statue  666)  as  amended  primarily  for  the  purpose  of 
a  Debris  Basin  Structure  for  the  Lost  Creek  Watershed,  Newton 
County,  Missouri. 

G.  Design  and  Construction  History : 

The  dam  was  designed  by  the  U.  S.  Department  of  Agriculture, 
Soil  Conservation  Service,  Columbia,  Missouri,  under  the  Authority 
of  the  Watershed  Protection  and  flood  Prevention  Act.  Prior  to 
the  design  of  the  dams,  a  watershed  work  plan  for  the  Lost  Creek 
Watershed  was  prepared  in  January,  1971,  by  the  Soil  and  Water 
Conservation  District  of  Newton  County  with  assistance  by  SCS. 

A  partial  set  of  As  Built  Plans  are  included  as  Sheets  6  through 
10  of  Appendix  A.  A  complete  set  of  plans  are  available  through 
the  Columbia,  Missouri  oft  ice  of  SCS. 

Geologic  Investigation  and  analysis  completed  by  SCS  are 
included  as  Sheets  3  through  20  of  Appendix  B. 
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The  contract  for  construction  was  lot  on  .July  2  2  ,  1  97b, 
for  Newton  County  Structure  1-2.  Newton  County  Structures  F-L 
and  F-3  were  included  in  t he  contract  with  Structure  F-2. 

The  contractor  for  this  project  was  Higginbotham  Construc¬ 
tion  Company,  Route  l,  Brookline,  Missouri.  Construction  com¬ 
menced  in  October,  197b,  and  the  dam  was  completed  in  July,  1977. 

Inspection  of  the  project  was  conducted  under  the  control  of 
Mr.  Joe  C.rccn,  Project  engineer.  Soil  Conservation  Service,  Mount 
Vernon,  Missouri.  Results  of  the  inspection  and  testing  including 
inspectors  field  notes,  compaction  and  concrete  reports,  are 
currently  on  file  in  the  Columbia,  Missouri  SCS  office. 

• 

Mr.  Higginbotham  indicated  that  the  dam  was  built  in  gen¬ 
eral  conformance  with  the  plans  and  that  no  modifications  were 
required  during  construction.  The  core  trench  was  excavated  to 
the  elevations  shown  on  the  plans  and  filled  in  with  select 
material  from  the  borrow  area  located  within  the  lake  bed.  Com¬ 
paction  of  the  embankment  was  by  the  use  of  a  double  shcepsfoot 
roller.  lie  stated  that  the  emergency  spillway  section  was  exca¬ 
vated  to  the  plan  elevation  and  topsoil  was  placed  over  the  ex¬ 
posed  rock  and  compacted  earth  to  the  final  spillway  elevation. 

Mr.  Green  likewise  indicated  that  no  modifications  were  re¬ 
quired  to  the  plans  during  the  construction  phase.  lie  or  one  of 
his  staff  performed  daily  inspections  during  the  course  of  con¬ 
struction. 

II.  Normal  Operating  Procedures  : 

All  flows  will  normally  be  passed  by  the  restricted  flow 
riser  to  the  30  inch  spillway  pipe  and  the  uncontrolled  earth 
cut  emergency  spillway.  information  obtained  from  Mr.  Green 
indicates  that  the  maximum  pool  level  for  this  dam  was  approxi¬ 
mately  2.5  feet  above  the  8  inch  diameter  slide  gate. 

1.5  P IIRTINHNT  DATA: 

Pertinent  data  about  the  dam,  appurtenant  works,  and 
reservoir  arc  presented  in  the  following  paragraphs.  Sheet 
3  of  Appendix  A  presents  a  plan,  profile  and  typical  section- 
of  the  embankment  from  field  data  obtained  by  the  inspection 
team.  Sheets  b  through  10  of  Appendix  A  arc  selected  sheets  from 
the  complete  set  of  As  Built  plans  prepared  by  the  Soil  Conserva¬ 
tion  Service. 

A.  Drainage  Area: 

The  drainage  area  for  this  dam,  as  obtained  from  the 
Watershed  Work  Plan  and  As  Built  Plans  (Sheet  10  of  Appendix  A) 
is  approximately  80  acres. 
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B.  Discharge  at  Ham  Site : 

(1)  All  discharge  at  the  dam  site  is  through  the  restricted 
flow  riser  for  the  30  inch  diameter  principal  spillway  pipe 
and  an  uncontrolled  earth  cut  emergency  spillway. 

(2)  listimated  Total  Spillway  Capacity  at  Maximum  Pool  (Top 

of  Dam  -  hi.  947.4).  1096  cfs 

(3)  estimated  Capacity  of  Principal  Spillway:  21  els 

(4)  estimated  Capacity  of  emergency  Spillway:  1075  cfs 

(5)  Estimated  experienced  Maximum  Blood  at  Dam  Site. 

No  Flow  Through  Spillways  Reported  . 

(6)  Diversion  Tunnel  Low  Pool  Outlet  at  Pool  Elevation: 

Not  Applicable 

(7)  Diversion  Tunnel  Outlet  gt  Pool  Elevation:  Not  Applicable 

(8)  Gated  Spillway  Capacity  at  Pool  Elevation:  Not  Applicable 

(9)  Gated  Spillway  Capacity  at  Maximum  Pool  Elevation:  Not 
Applicable 

C.  Elevations: 

All  elevations  are  consistent  with  an  assumed  mean  sea  level 
elevation  of  918.64  for  T.B.M.  H8,  described  in  As  Built  Plans 
as  nail  in  nortli  side  of  24  inch  Mulberry  Tree  on  left  slope,  15 
south  of  toe,  approximately  30  feet  cast  o  1:  north-south  property 
line  fence  (See  Sheet  6  of  Appendix  A). 

(1)  Top  of  Dam.  947.4 

(2)  Principal  Spillway  Crest:  931.9 

(3)  Emergency  Spillway  Crest:  943.5 

(4)  Principal  Spillway  Pipe  Invert  Elevation  at  Outlet:  917.6 

(5)  Streambed  at  Centerline  of  Dam:  920.0 

(6)  Pool  on  Date  of  Inspection:  927.8 

(7)  Apparent  High  Water  Mark:  925.0 

(8)  Maximum  Tail water:  None 

(9)  Upstream  Portal  [avert  Diversion  Tunnel:  Not  Applicable 

(10)  Downstream  Portal  Invert  Diversion  Tunnel:  Not  Applicable 
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Reservoir  Lengths: 


CD 

(2) 

(3) 


(D 
(2) 
C  3) 


CD 

(2) 

(3) 


(D 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 
(9) 


CD 
C  2) 

(3) 

(4) 

(5) 


At  Top  of  Dam;  800  Feet 
At  Principal  Spillway  Crest:  400  Feet 
At  Hmergency  Spillway  Crest:  700  Feet 
F. .  Storage  Capacities  : 

At  Principal  Spillway  Crest:  7.6  Acre-Feet 
At  Top  of  Oam;  56  Acre- Feet 
At  emergency  Spillway  Crest:  35.6  Acre-Feet 
F,  Reservoir  Surface  Areas: 

At  Principal  Spillway  Crest:  1.4  Acres 
At  Top  of  Dam:  4.9  Acres 
At  emergency  Spillway  Crest:  3.9  Acres 
C.  Pain: 

Type:  earth 

Length  at  Crest:  330  Feet 
Height:  28  Feet 

Top  Width:  14  Feet 

Side  Slopes;  Upstream  varies  from  1 V :  2 . 8  3 1 1  to  1V:6.82I1; 
Downstream  varies  from  IV.  2.6611  to  IV:  3 . 4911 

Zoning:  Gravelly  Silt  and  Clay 

Impervious  Core:  12  Feet  Wide 

Cutoff:  8  Feet  Below  Base  of  Dam 

Grout  Curtain!  None 

11.  Diversion  and  Regulating  Tunnel: 

Type:  Not  Applicable 

Length.  Not  Applicable 

Closure;  Not  Applicable 

Access:  Not  Applicable 

Regulating  Facilities;  Not  Applicable 
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(1)  Location.  Centerline  Dam  Station  3+00 

(2)  Type:  30  Inch  Diameter  Reinforced  Concrete  Pipe  with 
Restricted  Plow  Riser 

1.2  emergency  Spillway: 

(1)  Location:  Last  Abutment 

(2)  Type:  Larth  Cut  Swale,  30  ft  wide,  embankment  [north) 
slope  IV:  311,  abutment  (south)  slope  IV:  211 

(3)  Upstream  Channel:  Grass  covered  earth  channel 


(4)  Downstream  Channel:  Grass  covered,  steep  to  moderate 
earth  slopes 


SUCTION  2  LNGINLLR1NG  DMA 


2.1  DUS  I  ON: 


Design  calculations  and  construction  plans  were  prepared 
by  and  arc  currently  on  file  with  the  II.  S.  Department  of  Agri¬ 
culture  Soil  Conservation  Service  in  Columbia,  Missouri.  A 
partial  set  of  these  plans  are  included  as  Sheets  6  through  10 
of  Appendix  A.  A  Watershed  Work  Plan  was  prepared  for  the  host 
'Creek  Watershed  prior  to  the  design  phase.  A  copy  of  the  Project 
Map  is  included  as  Sheet  5  of  Appendix  A.  This  plan,  prepared 
under  the  Authority  of  Public  Law  566  ,  is  also  on  file  in  the 
Columbia  SCS  office.  . 

A,  Surveys: 

A  topographic  survey  was  conducted  by  the  Soil  Conservation 
Service  for  the  Lost  Creek  watershed.  The  survey  was  tied 
to  the  sea  level  datum,  and  temporary  benchmarks  were  located 
at  each  dam  site.  Concrete  monuments  were  set  at  each  end  of 
the  embankment  by  SCS.  A  description  of  these  benchmarks  is" 
shown  on  Sheet  6  of  Appendix  A.  Prom  the  topographic  survey 
data  a  4  foot  contour  interval  map  was  drawn  for  design  purposes. 

B.  Geology  and  Subsurface  Materials: 

The  site  is  located  in  the  border  zone  between  the  Ozarks 
and  Western  Plains  geologic  regions  of  Missouri.  This  area  is 
characterized  topographically  by  rolling  to  hilly  with  oak  and 
hickory  forest  areas.  The  sedimentary  rock  layers  exposed  in 
the  Ozarks  region  dip  downward  away  from  the  Ozarks  region  and  the 
higher  and  younger  sedimentary  deposits  become  the  surface  ledges 
in  southwest  Missouri.  The  soils  in  this  region  arc  residual 
from  cherty  and  dolomitic  limestones  of  the  Mississippian  age. 

The  site  is  located  upon  an  outcrop  of  the  Warsaw  formation  of  the 
Mcramecian  series.  The  limestone  bedrock  occurs  at  an  average 
depth  ol  10  feet  below  initial  ground  level  along  the  entire  dam 
centerline,  as  described  in  the  Geologic  Report  on  the  site.  The 
Geologic  Report  prepared  by  the  Soil  Conservation  Service  is  con¬ 
tained  in  Appendix  B. 

Soils  in  the  area  of  the  dam  are  one  of  this  area’s  most  common 
soils.  The  embankment  soils  are  reddish-brown  silty  clays  (CL)  with 
chert  rock  fragments.  The  chert  is  Lrom  the  parent  material  and  is 
found  in  each  of  the  soil  layers  of  this  soil  scries.  These  soils 
generally  make  good  fill  material  when  properly  compacted. 

The  "Geologic  Map  of  Missouri"  indicates  that  two  known  faults 
run  in  a  northeast  -  southwesterly  direction  through  or  very  near  the 
dam  site.  The  Missouri  Geological  Survey  has  indicated  that  these 
faults  are  known  as  the  Seneca  faults  and  there  is  no  known  acti¬ 
vity  or  movement.  These  faults  in  this  area  are  generally  con¬ 
sidered  to  be  inactive.  The  publication  "Caves  of  Missouri"  indi¬ 
cates  there  are  four  caves  in  Newton  County  and  these  arc  several 
miles  from  the  dam  site. 
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C.  foundation  and  Embankment  Design: 

Included  as  Sheet  3  of  Appendix  B  is  the  Geologic  Investiga¬ 
tion  of  Dam  Site  for  this  structure.  The  profile  at  the  centerline 
of  the  Jam  shows  the  location  of  the  borings  as  obtained  by  SCS. 
Sheets  4  through  13  of  Appendix  B  are  the  detailed  soil  investi¬ 
gation  with  conclusions  from  the  study.  Sheets  12  and  13  of 
Appendix  B  arc  a  discussion  oi  the  results  from  the  Soil  Mechanics 
Laboratory  of  SCS.  One  of  the  tests  performed  was  slope  stability 
analysis. 

Based  upon  the  available  information,  the  basic  foundation 
soil  appears  to  be  silty  clays  (CL).  There  is  apparently  no 
particular  zoning  of  the  embankment  and  no  internal  drainage 
features  are  known  to  exist.  . 

D.  Hydrology  and  Hydraulics: 

The  hydrologic  and  hydraulic  design  parameters  of  this  dam 
are  as  shown  on  Sheet  10  of  Appendix  A.  The  Soil  Conservation 
Service  surveyed  17  valley  cross-sections  in  the  watershed  and 
routed  8  evaluation  storms  through  the  channel  using  the  T.  R. 

20  computer  program.  Assistance  was  obtained  from  the  Tulsa 
District,  Corps  of  Engineers  for  the  study  and  evaluation.  Based 
on  the  As  Built  Plans  and  a  field  check  oi  spillway  dimensions  and 
embankment  evaluations  and  a  check  of  the  drainage  area  on  ll.S.G.S. 
quad  sheets,  hydrologic  analysis  using  U.  S.  Army  Corps  of  Engineers 
guidelines  was  performed  and  appear  in  Appendix  C  as  Sheets  1 
through  9. 

E.  Structure: 

The  only  structure  associated  with  this  dam  is  the  restricted 
flow  riser.  Details  of  this  riser  appear  as  Sheet  9  of  Appendix  A. 

2.2  CONSTRUCTION: 


Inspection  during  the  construction  of  the  dam  was  performed 
by  the  Soil  Conservation  Service  Office,  Mount  Vernon,  Missouri, 
under  the  direction  of  Mr.  Joe  Green,  Project  Engineer.  Mr.  Green 
stated  that  daily  inspection  was  periormed  during  construction.  The 
inspector's  log  and  inspection  tests,  to  include  compaction  and 
concrete  testing,  are  currently  on  file  at  the  Soil  Conservation 
Service  Oftice,  Columbia,  Missouri.  The  construction  inspection 
data  were  not  obtained. 

2.3  OPERATION: 

Normal  flows  would  be  passed  by  the  restricted  flow  riser 
to  the  30  inch  diameter  spillway  pipe  and  the  uncontrolled  earth- 
cut  spillway.  Mr.  Green  stated  that  normally  the  8  inch  diameter 
slide  gate  on  the  flow  riser  is  closed. 


-8 


2.4  EVALUATION: 

A.  Availability: 

The  engineering  data  available  are  as  listed  in  Section 


B.  Adequacy. 

The  engineering  data  available  were  inadequate  to  make 
a  detailed  assessment  of  the  design,  construction,  and 
operation  of  this  structure.  Seepage  analyses  comparable  to 
the  requirements  of  the  "Recommended  Guidelines  for  Safety  In¬ 
spection  of  Dams"  were  not  available,  which  is  considered  a  .de¬ 
ficiency  .  The  seepage  analyses  should  be  performed  for  appropriate 
loading  conditions  (including  earthquake  loads)  and  made  a  matter 
of  record. 

C.  Validity: 

The  As  Built  Plans  and  Soil  Investigation  data  and  test  re¬ 
sults  prepared  by  the  Soil  Conservation  Service  included  in 
Appendices  A  and  B  are  valid  engineering  data  on  the  design 
and  construction  of  the  dam. 


t 

f 

i 


9 


SUCTION  3  -  VISUAL  INSPECTON 


3.1  FINDINGS: 

A.  General: 

The  field  inspection  was  made  on  May  29,  1980. 

The  inspection  team  consisted  of  personnel  trom  Anderson 
engineering,,  Inc.  of  Springfield,  Missouri,  and  Hanson 
engineers,  Inc.  of  Springfield,  Illinois.  The  team  members 
were : 


Steve  Brady  Anderson  engineering,  Inc.,  (Civil  engineer)  , 

Tom  Beckley  Anderson  engineering,  Inc.,  (Civil  engineer) 

Jack  llcaly  -  Hanson  engineers,  Inc.,  (Geotechnical  Engineer) 

Nelson  Morales  -  Hanson  Engineers,  Inc.,  (Hydraulic  Engineer) 

Photographs  of  the  dam,  appurtenant  structures,  reser¬ 
voir,  and  downstream  features  are  presented  in  Appendix  1). 

B.  Dam: 

The  dam  appears  to  be  in  good  condition.  No  sloughing  or 
sliding  of  the  embankment  was  noted.  The  horizontal  and  vertical 
alignments  of  the  crest  were  good,  and  no  surfacing  cracking  or 
unusual  movement  was  obvious.  The  crest  of  the  embankment  was 
14  feet  wide  and  the  lowest  crest  elevation  was  947.4.  The 
field  survey  data  obtained  by  the  inspection  team  compared  favor¬ 
ably  to  the  As  Built  Plans  for  this  dam. 

On  the  date  of  inspection,  the  pool  level  was  about  1.3  feet 
above  the  slide  gate  invert.  An  apparent  high  water  mark  was 
observed  on  the  riser  structure  1.2  feet  above  the  inspected 
pool  level.  According  to  Mr.  Green,  that  is  the  high  water  eleva¬ 
tion  to  his  knowledge.  He  stated  that  the  dam  has  never  held 
water.  To  his  knowledge  there  has  not  been  any  attempt  to  locate 
the  apparent  leakage.  The  Lost  Creek  Watershed  Work  Plan  noted 
that  the  geologic  site  conditions  make  permanent  water  storage 
unpredictable.  As  the  structure  was  intended  to  iunction  as  a 
Debris  Basin  Structure,  permanent  water  storage  is  not  a  major 
factor. 

Shallow  auger  probes  into  the  embankment  indicated  the  fill 
material  to  be  a  reddish-brown  silty  clay  (CL.).  The  embankment 
is  grass -covered  and  appears  to  be  in  good  condition.  Due  to  the 
heavy  grass  cover,  thorough  inspection  ol  the  embankment  was  diffi¬ 
cult.  No  sloughing  of  the  embankment  or  seepage  through  the  embank¬ 
ment  was  evident.  No  animal  burrows  were  noted.  No  serious  erosion 
was  observed. 

No  rip  rap  was  noted  on  the  upstream  face  at  normal  pool 
elevation.  Due  to  the  lack  of  permanent  water  capability  and 
the  heavy  grass  cover,  erosion  does  not  appear  to  be  a  problem. 

A  scattering  of  light  brush  growth  on  the  embankment  was  noted. 


No  instrumentation  (monuments,  piezometers,  etc.)  other 
than  T.B.M.  II 8  was  observed. 

C.  Appurtenant.  Structures: 

C.I  Principal  Spillway : 

The  principal  spillway  consisting  ol  the  30  inch  reinforced 
concrete  spillway  pipe  and  associated  flow  restrictor  riser 
is  in  good  condition.  The  8  inch  diameter  slide  gate  was  in 
good  working  condition.  Opening  of  the  slide  gate  and  per¬ 
mitting  a  small  quantity  of  water  to  exit  the  spillway  pipe 
was  performed  by  the  inspection  team. 

• 

The  approach  to  the  inlet  structure  was  clear.  Considerable 
rip  rap  was  placed  around  the  inlet  structure.  The  principal  ori 
ficc  (11  feet  above  the  structure  invert)  did  not  appear  to  have 
been  used.  Past  flow  through  the  spillway  pipe  occurred  when 
the  slide  gate  was  opened.  Mr.  Green  stated  that  occasionally 
the  slide  gate  would  be  open  when  he  visited  the  site. 

No  r  i.  p  rap  was  noted  at  the  outlet  of  the  spillway  pipe.' 
However,  due  to  the  absence  of  any  appreciable  flow  through  the 
pipe  no  erosion  was  observed. 

C. 2  limergency  Spillway: 

The  emergency  spillway  was  located  at  the  east  abutment. 

The  spillway  channel  appeared  to  be  an  earth  cut  channel.  The 
grass  cover  in  the  channel  was  good  with  no  noticeable  erosion. 
The  spillway  has  not  been  used  since  the  dam  was  constructed. 
According  to  Mr.  Higginbotham  portions  of  the  spillway  were 
excavated  to  rock  and  then  covered  with  topsoil.  Continued  use 
of  the  spillway  would  probably  result  in  appreciable  erosion. 

The  outlet  channel  is  directed  well  away  from  the  embank¬ 
ment.  The  outlet  and  inlet  channel  were  clear. 

D.  Reservoir: 

The  immediate  periphery  of  the  lake  was  wooded  and  grass 
covered  with  moderate  slopes.  The  reservoir  banks  appeared  to  be 
in  good  condition  with  heavy  grass  cover.  No  appreciable  sedimen 
tation  was  noted. 

li.  Downstream  Channel: 


Immediately  downstream  ol  the  embankment  t he  channel  is 
grass  covered.  Approximately  SO  yards  downstream  the  channel 
becomes  narrow  with  heavy  brush  and  tree  growth.  The  slopes 
are  steep  to  moderate. 


5.2  EVALUATION: 

Due  to  the  apparent  geologic  conditions,  the  dam  does  not 
impound  any  appreciable  permanent  water  storage.  With  use  as 
a  debris  basin  structure  with  limited  flows,  the  absence  of 
rip  rap  on  the  upstream  face  of  the  embankment  and  at  the 
principal  spillway  pipe  and  the  unlincd  emergency  spillway 
section  do  not  appear  to  be  significant. 

Some  light  brush  growth  was  noted  on  the  embankment.  The 
grass  cover  on  the  dam  was  good.  The  presence  of  any  seepage 
areas  could  not  be  observed  due  to  the  lack  of  water  impounded 
by  the  dam. 

• 

Photographs  of  the  dam,  appurtenant  structures,  and  the 
reservoir  are  presented  in  Appendix  D. 
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sr.cn  on  4 


OPF.RAT  1 ONAL  PROCLDURbS 


4.1  P  ROC  li  DURRS: 


The  operation  and  maintenance  of  the  dam  are  the  responsi¬ 
bility  of  the  Lost  Creek  Watershed  District  Board  in  conjunction 
with  the  Soil  and  Water  Conservation  District,  Neosho,  Missouri. 

For  the  first  three  years  after  construction  oi  the  dam,  a  joint 
inspection  is  being  conducted  by  members  of  the  District  Board 
and  the  Soil  Conservation  Service.  After  three  years  the  District 
Board  is  responsible  tor  providing  yearly  inspections.  In  addition 
to  the  annual  inspection,  the  dam  is  to  be  inspected  after  each 
severe  flood  and  after  the  occurance  of  any  other  unusual  condi¬ 
tions  which  might  adversely  affect  the  structural  measure.  The 
inspection  is  to  include  the  condition  ol  primary  spillway  and 
its  appurtenances,  the  emergency  spillway,  the  carthfill  and 
any  other  items  installed  as  a  part  ot  the  structure.  Copies 
of  the  inspection  report  are  forwarded  to  the  Soil  Conservation 
Service  office  in  Springfield,  Missouri.  The  last  annual  inspection 
was  conducted  on  May  14,  1980,  and  the  results  arc  included  as  Sheet 
11  of  Appendix  A. 

4.2  MA1NTLNANCL  OP  DAM: 


After  the  yearly  inspection  of  the  dam,  the  Lost  Creek  Water¬ 
shed  District  Board  determines  the  maintenance  to  be  done.  Monies 
for  the  required  maintenance  arc  derived  from  a  tax  levey  imposed 
upon  the  residents  of  the  Watershed  District. 

4.3  MAINTLNANCL  OF  OP LR AT INC  FACILlTihS: 

The  maintenance  required  for  the  restricted  flow  riser  is 
accomplished  after  the  yearly  inspection  by  the  Watershed  District 
Board.  The  slide  gate  appeared  to  be  in  good  condition. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTLM  IN  LFPECT: 

The  inspection  team  is  unaware  oi  any  existing  warning 
system  for  this  dam. 

4.5  I- VALUATION: 

The  general  maintenance  of  the  dam  and  associated  items 
appeared  to  lie  in  good  condition.  The  brush  growth  should  be 
removed  from  the  dam  on  a  yearly  basis.  Should  the  dam  ever  pro¬ 
vide  permanent  water  storage,  rip  rap  may  lie  required  on  the 
upstream  face  and  at  the  outlet  oi  the  principal  spillway. 
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SUCTION  5 


HYURAUL  J  C/ HYDRO!. Of,  1  C 


5.1  I:  V  ALU  AT  l  ON  OP  PliATU  RHS  : 


A.  Design  Data: 

The  hydrologic  and  hydraulic  design  data  for  this  darn  are 
as  shown  on  Sheet  10  of  Appendix  A. 

B.  hxperience  Data : 

No  recorded  rainfall,  runoff,  discharge,  or  reservoir  stage 
data  were  obtained  for  this  lake  and  watershed.  During  t It e  .de¬ 
sign  phase,  flood  frequency  used  in  evaluation  ol  damages  was 
obtained  from  six  representative  stream  gauges  in  the  surrounding 
area . 


C.  Visual  Observations: 

The  approach  channels  to  the  spillway  are  clear.  The  emergency 
spillway  is  well  separated  from  the  embankment,  and  spillway 'releases 
would  not  be  expected  to  endanger  the  dam.  Spillway  flows  through  the 
principal  spillway  pipe  could  result  in  erosion  at  the  pipe  outlet. 

The  downstream  channel  lias  a  dense  growtli  of  brush  and  trees. 

D,  Overtopping  Potential: 

The  hydraulic  and  hydrologic  analyses  [using  the  II.  S.  Army 
Corps  of  engineers  guidelines  and  the  I ! L-l C - 1  computer  program)  were 
based  on  (1)  a  field  survey  of  spillway  dimensions  and  embankment 
elevations;  (2)  an  estimate  of  the  reservoir  storage  and  the  pool 
and  drainage  areas  from  the  Seneca  Missouri,  7.5  Minute  IJ.S.G.S. 
quad  sheet;  and  (3)  data  obtained  t rom  the  As  Built  Plans  for 
this  project  [See  Appendix  A,  Sheets  6  through  10). 

Based  on  the  hydrologic  and  hydraulic  analysis  pre¬ 
sented  in  Appendix  C,  the  combined  spillways  will  pass 
75  percent  of  the  Probable  Maximum  flood.  The  Probable 
Maximum  flood  is  defined  as  the  flood  discharge  that  may  be 
expected  from  the  most  severe  combination  of  critical  mctcoro- 
logic  and  hydrologic  conditions  that  are  reasonably  possible, 
in  the  region.  The  recommended  guidelines  lrom  the  Department 
of  the  Army,  Office  of  the  Chief  of  engineers,  require  that 
this  structure  (small  size  with  high  downstream  hazard  potential) 
pass  50  percent  to  100  percent  ofthc  PMP,  without  overtopping. 
Considering  the  height  of  dam  (28  feet),  the  maximum  storage 
capacity  (56  acre-feet)  and  the  low  volume  of  permanent  water 
storage  50  percent  of  the  PMP  lias  been  determined  to  lie  the 
appropriate  spillway  design  flood.  The  structure  will  pass  a 
1  percent  probability  flood  without  overtopping. 


Application  of  the  probable  maximum  precipitation  (PMP)  , 
minus  losses,  resulted  in  a  flood  hydrograph  peak  inflow  of 
1964  cfs.  For  50  percent  of  the  PMP,  the  peak  inflow  was  982 
cfs. 


The  routing  of  the  PMF  through  the  spillways  and  dam  indi¬ 
cates  that  the  dam  will  be  overtopped  by  0.76  feet  at  elevation 
948.16.  The  duration  of  the  overtopping  will  be  .33  hours, 
and  the  maximum  out t low  will  be  1609  els.  The  maximum  discharge 
capacity  of  the  spillways  is  1096  els.  The  routing  of  50  per¬ 
cent  of  the  PMF  indicates  that  the  dam  will  not  be  overtopped. 
The  maximum  outflow  will  be  671  cfs.  Overtopping  of  an  earthen 
embankment  could  cause  serious  erosion  and  could  possibly  lead 
to  failure  of  the  structure. 
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SUCTION  0 


STRUCTURAL  STABILITY 


0.1  EVALUATION  01-  STRUCTURAL  STABILITY: 

A.  Visual  Observations: 

Observed  features  which  could  adversely  aflcct  the 
structural  stability  ol  this  dam  are  discussed  in  Sections 
5 . 1 B  and  3.2. 

B.  Design  and  Construction  Lata: 


Design  data  obtained  are  included  in  Appendix  A.  Analysis 
of  tbe  soil  structure  is  included  in  Appendix  B.  Additional 
design  data  and  construction  notes  and  test  results  are  located 
at  the  Soil  Conservation  Service  in  Columbia,  Missouri. 

Seepage  and  stability  analysis  comparable  to  the  requirements 
of  the  guidelines  were  not  available,  which  constitutes  a  deficiency 
which  should  be  rectified. 

C.  Operating  Records: 

No  operating  records  have  been  obtained. 

1).  Post-Construction  Changes: 

There  have  been  no  reported  post  -  construct i on  changes  to 
this  dam. 

E.  Seismic  Stability: 

The  structure  is  located  in  seismic  zone  1.  An 
earthquake  of  this  magnitude  would  not  generally  be  expected 
to  cause  severe  structural  damage  to  a  well  constructed  earth 
dam  of  this  size.  However,  it  is  recommended  that  the  pre¬ 
scribed  seismic  loading  for  this  zone  be  applied  in  stability 
analysis  performed  for  this  dam. 


SUCTION  7  ASSliSSMLNT/kfMLDlAL  MP.ASURfS 


7.1  DAM  ASSHSSMP.NT: 

This  Phase  I  inspection  and  evaluation  should  not  be 
considered  as  being  comprehensive  since  the  scope  oi  work 
contracted  for  is  far  less  detailed  than  would  be  required 
for  an  in-depth  evaluation  of  dams.  Latent  deficiencies, 
which  might  be  detected  by  a  totally  comprehensive  inves¬ 
tigation,  could  exist. 

A.  Safety: 

The  embankment  is  in  good  condition.  Some  items  were  no*ted 
during  the  visual  inspection  which  should  be  investigated  fur¬ 
ther,  corrected  or  controlled.  These  items  arc:  (.1)  light 
brush  present  on  the  embankment  faces;  and  (2)  the  downstream 
channel  was  heavily  wooded. 

Another  deficiency  was  the  lack  of  seepage  and  stability 
analyses  comparable  to  the  recommended  guidelines. 

The  dam  will  be  overtopped  by  flows  in  excess  of  75 
percent  of  the  Probable  Maximum  flood.  Overtopping  of  an 
earthen  embankment  could  cause  serious  erosion  and  could 
possibly  lead  to  failure  of  the  structure. 

B.  Adequacy  of  Information: 

The  conclusions  in  this  report  were  based  on  review'  of 
the  information  listed  in  Section  2.1,  the  performance 
history  as  related  by  others,  and  visual  observation  of  external 
conditions.  The  inspection  team  considers  that  these  data  are 
sufficient  to  support  the  conclusions  herein.  Seepage  and 
stability  analyses  comparable  to  the  "Recommended  Guidelines 
for  Safety  Inspection  of  Dams"  were  not  available,  which  is 
considered  a  deficiency. 

C.  Urgency: 

The  remedial  measures  recommended  in  paragraph  7.2 
should  be  accomplished  in  tiie  near  luturc.  If  the  defici¬ 
encies  listed  in  paragraph  A  are  not  corrected,  and  it  good 
maintenance  is  not  provided,  the  embankment  condition  will 
deteriorate  and  possibly  could  become  serious  in  the  future. 

D.  Necessity  for  Additional  Inspection : 

Based  on  the  result  of  the  Phase  I  inspection,  no  additional 
inspection  is  recommended. 


-  ’17 


Li.  Seismic  Stability: 

The  structure  is  located  in  seismic  zone  1.  An  earthquake 
of  this  magnitude  would  not  generally  he  expected  to  cause  severe 
structural  damage  to  a  well  constructed  earth  dam  of  this  size. 
However,  it  is  recommended  that  the  prescribed  seismic  loading 
for  this  zone  be  applied  in  any  stability  analyses  performed 
for  this  dam. 

7.2  RliMliDi AL  M11ASU R11S  : 

The  following  remedial  measures  and  maintenance  procedures 
are  recommended.  All  remedial  measures  should  be  periormed  under 
the  guidance  of  a  profess iona 1  engineer  experienced  in  the  design 
and  construction  of  dams. 

A.  Alternatives: 


Not  Applicable 

B.  0  M  Procedures: 

(1)  Seepage  and  stability  analyses  comparable  to  the 
requirements  of  the  recommended  guidelines  should 
be  periormed  by  an  engineer  experienced  in  the 
construction  of  dams. 

[2)  The  light  brush  growth  should  be  removed  and  vegetative 
growth  on  the  dam  should  be  cut  annually. 

(5)  Wave  protection  should  be  provided  for  the  upstream 
face  of  the  embankment  it  permanent  water  storage  is 
accompl i shed . 

(4)  A  detailed  inspection  ol  the  dam  should  be  made 
periodically  by  an  engineer  experienced  in  the 
design  and  construction  of  dams. 
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APPENDIX  A 


Dam  Location  and  Plans 
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LOCATION  MAP 
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Drainage  Area  (total) 

( uncon t r o I  led) 
Time  of  Concentration 
Soil  Cover  Complex  Number 


*C"  Debris  Basin 


Ac.  Qdl_  Sq.M i  . 

Ac.  OJA.  So  .Mi  . 

O./B  Hours 


Hours 


Soil  Cover  Complex  Number  _ 7J_ _ For  A.M.C.  H 

Sediment  Capacity  Ava  i  I  ab  1  e  Ac  .  F  t .  below  E  I  e  v  .  931.0 

Total  Sediment  Capacity  Available _ _ _  Ac  .  F  t . 

Capacity  Epuivalents  (Vol.)  /-/^ _ _  I  r. . 

Retarding  Capacity  Provided  - 2_E0_ — _ _  Ac  .  F  t  . 

Capacity  Equivalents  (Vol.)  4-  20 _  i  "  . 

water  Supply  Provideo  Alone  Ac . F t . -  I de n t i f y  Uses 


Ac  .  F  t  . 


P  r  i  n  c  i  P  a  S  o  i  i  w  a  v  : 


Maximum  Capacity  4-1  a* — e-t-a-a r-\  _ /o _ c.f.s. 

Maximum  Capacity  (high  stage) - - - c.f. 

10  Day  Drawccwn  Elev.  _ 9J.2 ■  & _ _ 

Emergency  Spill  way : 

Percent  Chance  Use  / _ Storm  Duration  6>  Hour 

Type  ilege  to  fed  £ arlh  "  n  "  Value  Usee  0.04 _ 

Emergency  Spillway  Hyarograph  for  Class  ~C "  S  t  f  u  c  1 1 


Structures 


Ra i n  f  a  I  I 


/2.QO 

8.19 


Runoff  _ a/1  in. 

Peak  Inflow  547  c.f.s. 

Maximum  Discharge  -  Emergency  S  p i  1  I  wav  c. f . s. 

Maximum  Water  Surface  Elev.  _ 944. 2 _ 

Velocity  of  FTow  (Ve)  _ _ 5. 9 _ f .  p  .  s  . 

Supplementary  Data  and  Special  Design  Features: 
Principal  Spi/luioy  Crest  Elev.  -  932.0 
Emergency  Spillway  Crest  Ete\/.  «  943.  / 

Emergency  Spillway  Bottom  Width*  50' 

Settled  Top  of  Dam  Elev.  *947.G> 

Height  *  Storage  =  24. 3  *  35.  £  -  6Co5 


F  r  e  e  D a  r  d  H 

Ra i n  f  a  I  I 
Runo  f f 
Peak  Inf 
Max i m  u  m 
Ma  x i mum 


S^pp I ementary 
Special  Des  i  gi 


ucture  data 


j 


F  r  e  *.*P  :..ir  d  Hydrograph  for  Class.  _.~CC — Structures 

Ra  t  n  f  a  I  1 _ 2Q.&0 _ _  j  n 

R  u  n  o  f  f  _ 29. 9/  i  n  . 

Peak  Inflow  _ LSSR. _ c  .  f  .  s  . 

Maximum  Discharge  -  Emergency  Soillmay _ LSJ8 

Maximum  Water  Surface  Elev. _  _  947.0 


c  .  f  .  s  . 


Reservoir  Capacity 


Supplementary  Data  and 
Special  Design  Features: 


Total  Storage  -  Ac-Ft.^j^  {J  §  E*  £ 

_ 7-  2-R-77 

STRUCTURE  F-Z 
LOST  CREEK  WATERSHED  PL  -50c 
NEWTON  COUNTY,  MISSOURI 

U.  S.  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 

■^—.JAG  4  M-tAB  /?/<v - . 


BE. 5 


J 7G,. 


I _ : _ 

•j  [u. — .  **« 

MA IB  <NHR._  j:7Ur!-\  5,  €-35  7/7 -E 
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l-AS-SDa  (11/70)  URI7CU  $  TAILS  DL  I' All  I  I'LIIT  0/  •  0L  n  .  , 

iVc\-  tol^-MO-5  •  SOIL  COilSE  R  VAT  I  Oil  SCP.V:  . 

:ilc  Co<!e:  AS- 12-73  Columbia,  Missouri  60201 

OPERA!  I  Oil  Ail  D  MAI  UK  il  Ail  CL'  1IISPL  CT  J  Oil  REPORT 
(OR  STRUCTURES 

•’Ay  1/(J  1  '}fO 

Special /  J 

i  to  r  she  d  Lo:.t  Cr  eV  .  __S  true  lure  fio.P-2 _ Inspection: 

R»s  t  on  Uov-r.ty  Annual  /  x/ 
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MAJOR  GEOLOGIC  REGIONS  OF  MISSOURI 

Newton  County  Structure  F-2 

/"'^#*hanson 

FT^F  ENGINEERS 

Newton  County  ,  Missouri 

Mo.  I. D.  No.  20513 

* 

SPRINGFIELO  IL  •  PEORIA,  IL  •  MOCKFOHO.lt 

SHEET  1.  APPENDIX  B 

THICKNESS  OF  LOESSIAL  OEPOSITS 


HANSON 

ENGINEERS 


Newton  County  Structure  F-2 
Newton  County ,  Missouri 
Mo.  I. D.  No.  20513 


SPRINGFIELD.  IL  •  PEORIA,  IL  •  ROCKFORD.  IL 


SHEET  2,  APPENDIX  B 


nttikilium: 


UNIir.0  StAIFS  Or.f'.VIMFNT  OF  A3RICUL.UME 
SOIL  COV.I  L./.TWiM  SI  KV'ICE 


<rs 

jt.nct  1  ct _ .jf?.. 


10-59 


State  - 


Missouri 


DETAILED  GEOLOGIC  INVESTIGATION  OF  DAM  SITES 

GENERAL 

.  County  . .  _  .  NW_  s.. 


H.  See.  J^L.  T  23.L  rYTIL  ;  Watershed  Lost  Circe’, 


Sub»aterslitd  . 


.funded-08  2018 


.  /  /  ■  /"  ■  /  /- 
Investigated  by  — ul*+h. j-yO.y..  VT  i .  a..  u'ih 
(signature  anu  uticr  , 

7 


if  P-2.  V.i'-l,  etc.) 


<  Equipment  used _ 


p_? 

Site  number _ 1__  ST;  gioup  . 

Failing  1500  KD 


II 


Structure  dess 


llvpc,  sue.  make,  model,  eic.) 

SITE  DATA 


,  oe,e  1:21:21. 


Crainage  area  siye _ 9. '  j: 2  sg  mi., 


80 


.  acres.  Type  of  structure 


Compacted  Earth 


Irirection  of  valley  trend  (dCAmstrcar.,) _ 


SW 


.  Maximum  height  o I  fill. 


28-- 


_ Purpose 
_ feet,  length  of  fill 


Debris  Batin 


3f>5 


.  feet. 


Estimated  volume,  of  compacted  fill  required  . 


17)450 


.  yards 


STORAGE  ALLOCATION 


Volume  (sc.  ft.) 

Surface  Arcs  (acresi 

Depth  at  Dxm  (fulrtj  # 

Sediment 

7.6  Total 

1.4 

13.2 

Eloodw.’tei 

28 

3.9 

24.3 

SURFACE  GEOLOGY  AND  PHYSIOGRAPHY 

Physiag.-sphic  description _ Ozayk  Uij;h  J  arid _ Topography  P0?  1-  ng _ .  Attitude  of  teds:  L'.p _ tL _ Str  s » _ _ 

Steepness  of  abutments:  left  _  _17 _ peicent;  Right _ _ 21. _ percent.  tVid'h  of  toodplair  a!  center, '"-e  cl  oim _ TP _ )e»! 

Genera!  geology  of  s'te:  Thir  niter  ir.  located  upon  an  out:  cron  of  t:F: e  Warsaw  _f  orpa tlon  <>f  the _ 

Me  mine  clan  s  a  riot  and  is  it' ■;?  is  tin  pi, an  in  np,e . _ Bedrock  on  the  site _ Is  har»!mv?>«  4-5 _ 

_ 1  i  mo  ,q  t  on  e  _vh  i  ch orc.irs  a  t_  .an  average  depth  of  10  fe  et  a 'or:  r.  _  the  entire  Y.  dar,  a  li gnnent. 

_ The  bedrock  surface  n;ay  bo  er.pectod  to  be  uneven  and  pinnacled.  _ 

_ Sot  Is  tlevelopcd  show  1>.»drnck  are  of  mV.  I  titt  to  sU/f  conn  ir  1  anev, _ Clavev  _ 

_ grave?. l.y.  clays _ _ _ _ _ _ _ _ _ 

_ The. ..channel  is  gras-?. ..cavorod.  and  poorly  defined  and  carried  no. .wntej.  at  the  tine 

_ _ of  _  the  -site.  J  nvejiti  pation.  _  A..water.  table  w  %«..np.t  micmni  prod.  ....  .....  ._.  _ _ 


- -  -fBIS  P*&g  IS 

_ reon  cori  rjr-a.:*.-. :  1 
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u.  S  0EPAR1MENT  OF  ACR IC'JLTURE 
SOU  CONSERVATION  SERVICE 


FORM  SCS  J'Cri 
R(V.  7  64 


DETAILED  geologic  INVESTIGATION  of  DAM  Slits 


SHEET. 


6 


feature _ Dam _ _ _ _ _ 

(CENTERLINE  Ot  OAM.  PRINCIPAL  SPiUV.AY,  EMI  PGFNCY  SFILIWAY.  THE  STREAM  CHANNEL.  INVESTIGATIONS  FOR  DRAINAGE 
OF  STRUCTURE,  BORROW  AREA.  RESERVOIR  BASIN.  TIL  1 

DRILLING  PROGRAM 

NUMBER  OF  SAMPU’S  TAKEN 


EQUIPMENT  USED 

NUMBER  OF  HOI  FS 

UNDISTURBED 

DISTURBED 

Failing  1500  RD 

EXPLORATION  SAMPLING 

4  1 

(STATE  TYPE) 

LAMGF 

2 

SMALc 

TOTAL 


SUMMARY  OF  FINDINGS 

(INCLUDE  ONLY  FAclUAL  DA1AI 


Hardness  4-5  limestone  occurs  at.  nn  average  d  c-  ;•>  t )  t  of  TO  feet  alonp,  ibe  entl  re*  _ 


JLda.ii!  -.alj-gnmaiLL., 


.Soils  developed  above  bedrock  arc  of  medium  To  stiff  consist- aucy .  Clayey _ 

Tmt 'i  .«r>A i  whert  gravelly  clays  (Cl.). _ 


A  water  table  was  not  encountered. 


— ■  - 


S|u,ot  S  of  Anr„MHliv  |t 


i 


U.  S.  0£  PART  WENT  0^  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


detailed  geologic  investigation  oc  dam  sites 


IORM  V.S  37C.fi 
RlV  2 '64 
SHtt  r  _  01 


FEATURE  Principal  Spillway 


(CENTERLINE  OF  DAM.  1‘HINCIf'AL  SPILLWAY.  f.Mf  f.CFNCY  SPILLWAY,  THf  STREAM  CHAN'ifl.  INVESTIGATIONS  FOR  DRAINAGF 
OP  STRUCTURE,  BORROW  ARL  A.  RESERVOIR  BASiN.  FTC.) 


drilling  program 


NUMBER  OP  SAVr>lCS  TAKf  N 


EQUIPMENT  USED 


Failing  1500  RD 


NUMBER  OF  MOLES 
EXPLORATION  SAMPLING 

3  1 


UN  DISTURB  P  D 


{STATE  TYPE > 


DISTURBED 

LA  PGP  SMALL  * 


i  (3")  5 k/W _ 1 


SUMMARY  OF  FINDINGS 

(INCLUDE  ONLY  FACTUAL  DATA! 


Hardness  4-5  liraestone  bedrock  was  encoimtorca  at  an  average  depth  of  10  f pot 


horizon  overlying;  a  brown -red  siltv  gravel lv  slightly  cohhly  clay  (CL)  horizon.  The 
second  horizon  extends  to  the  bedrock  contact. 


A  water  table  was  not  encountered 


U  S  DEPARTMCNT  OF  ACiHICULIURF 
SOU.  CONSERVATION  SMiViCE 


TOWM  SCS  376B 


DETAILED  GEOLOGIC  INVESTIGATION  OF  DAM  SITES 


R LV.  7-64 

SHEET  4 :  OF  £> - 


feature _ Borrow  _Area - - - 

(CENT  ERLINE  OF  DAM.  PRINCIPAL  SPILLWAY.  EMERGENCY  SPILLWAY.  THE  STREAM  CHANNEL,  INVESTIGATIONS  FOR  DRAINAGE 
OF  STRUCTURE,  BORROW  AREA.  RESERVOIR  BASIN.  EFC.I 


drilling  program 

nun*  nr  r 

OF  SAMPLE. S  TAKEN 

ECUtPMENT  useo 

NUMBER  OF 

MOLES 

UNPISTURHF  0 

OISHlRUtD 

EXPLORATION 

SAMPLING 

(STATL  TYPE. ) 

LARGE 

SMALL 

Failing  1500  RD 

4 

l 

— 

2 

— 

TOTAL 


4  1 


SUMMARY  OF  FINDINGS 
(INCLUDE  ONLY  FACTUAL  DAT  A' 


_ Throe  soil  horizons  generally  comprise  the  mat  erinls  of  t  tie  t»  dti  a?  . _ Th_e_su_r_f  ace 

horizon  averaei.nn  2  to  3  feet  in  dp-pth.  in  a  slip.ht'lv  prove  1  ly_jii.Lt: _ CiJL).» _ The  second.. 

_ horizon  is  a  very  _th.ori.y__8 r aytUy  Jb.rpjm Lslmcd _day__.CC U_tiia.L _c a Lcnds_ro_ an - 


.a  v  i  ;r  a  xe-jdcp  ill , ,  oX_.5-.  XexL, _ Iho.._t.Uir<L_hori2im_i.S- 


third  horizon  directly  overlies  limestone  bedrock. _ 

_ Hardness  4  to  5  limestone  bedrock  will  limit:  borrowing  to  depths  of  7  feet  or 


il.  S  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


rORM  SCS  3/f.B 
REV.  2  64 

SHEET _ Of  -P~ 


DETAILED  GEOLOGIC  INVESTIGATION  OF  DAM  SITES 


feature _ Stream  Channel _ _ 

(CENTERLINE  OF  DAM.  PRINCIPAL  SPILLWAY.  EMERGENCY  SPILLWAY.  THE.  S  f  REAM  CHANNEL.  INVESTIGATIONS  FOR  DRAINAGE 
OF  STRUCTURE.  BORROW  AREA.  RESERVOIR  BASIN.  ETC.) 


DRILLING  PROGRAM 


NUMBER  OF  SAMPLES  TAKEN 


EQUIPMENT  USED 


NUMUEROEHOIES 
EXPLORATION  SAMPLING 


UNDISTURBED 
(STALE  TYPE) 


DISTURBED 


No  borings 


SUMMARY  OF  FINDINGS 

(INCLUDE  ONLY  FACTUAL  DATA) 


The  principal  spillway  alignment  is  in  the  channel,  and  the  borings  along  that 


alignment  are  congruent  to  the  channel  sections.  The  channel  is  grass  covered  and 


>oorly  defined.  Two  major  draws  upstream  contained  farm  pends  that  were  652  full 


and  no  water  was  in  the  channel,  at  the  time  of  the  site  investigation. 


U.  S  DEPARTMENT  0^  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


FORM  SCS-S/6B 


DETAILED  GEOLOGIC  INVESTIGATION  OK  DAM  SITES 


RLV  ?  64 

SHEET _ OF  .6 


feature _ Emergency  Spill way _ _ _ 

(CENTEfaiNC  OF  DAM.  PRINCIPAL  SPIllWAY.  EMERGENCY  SF'IUWAY.  THE  STREAM  CHANNCL.  INVESTIGATIONS  FOR  DRAINAGE 
OF  STRUCTURE.  BORROW  AREA,  RESERVOIR  BASIN  F  TC  ) 


EQUIPMENT  UREO 

Failing  1500  RD 


DRILLING  PROGRAM 


II 

13 

of  sam pi  fs  taken 

NUMBER  OF 

HOI  FS 

undisturbed 

DISTURBED 

EXPLORATION 

SAMPLING 

(STATE  1VPE) 

LARGE  SMALL 

14 

1 

— 

2  - 

_ 1 _  _ — _ _ 2 

SUMMARY  OF  FINDINGS 
(INCLUDE  ONLY  FACIUAl  DATA) 


_ A  thin  brown  silt  (MLJL  surface  horizon  averaging  2  to  3  foeL  in  depth  over!  ies 

b r pun  and  red  chert  r.rn ve  1 1  v  cl av  h pri zonSj  and  these  clay  horizons  c x Lend  to  lire s t o 1 1 e 
bedrock.  Hardness  4-5  chertv  limestone  bedrock  occurs  at  an  average  depth  of  10  feet. 

_ The  limestone  bedrock  I  s_  oncountorc  d  a  few  feel:  above  proposed  grade  in  the  left  or 

outside  portions  of  Che  forebav,  control  and  the  lover  exit  areas.  _ 


<j.  s.  department  of  agriculture 

SOIL  CONSERVATION  SERVICE 


SCS  376C 
REV.  i  t* 

SHEET  i  Cif  _J _ 


OETAILEO  GEOLOGIC  INVESTIGATION  OT  PAM  SITES 


WATENSHEO 

[  SUBWAI E.RSHCD  ! 

COUNTY 

STATt 

Lost  Creek 

1 _  ] 

Newton 

Missouri 

SITE  NO.  SITE  GROUP  STRUCTURE  CLASS  INVEST  IGAT  ED  DY :  (SIGNATURE  Of  Gt  QLOGIST '  OATE 

F-2  II  C  //,  ,f7X/7/.  ../  5~2 

- - - - r-— , — - r- * - 7* - - 

/  /  / 
INTERPRETATIONS  AND  CONCLUSIONS 


4.  Dam  The  recommended  minimum  cutoff  trench  depths  should  provide-  an  adequate  cut-, 
off.  The  trench  will  bottom  on  both  abutments  in  chertv  gravelly  clay  (Cl.)  material 
and  through  the  floodplain  section  in  silty  chert  Rravellv  clay  material.  Lev."  seepage 
may  be  expected.  It  is  not  anticipated  that  the  limestone  bedrock  will  be  vmv.overed, 
where  there  may  be  some,  highly  permeable  strata.  •  _v!-  r.-.  i  •'  .  ....  •  •.  . 

Principal  Spillway  Locution,  alignment  and  foundation  are  satisfactory  and  the 
skewed  location  at  station  3+00  <£.  dam  is  adequate.  It  is  suggested  that  the  ML  surface 
material  found  along  this  alignment  be  removed  during  construction. 

Drainage  Not  recommended. 

Stream  Channel  Since  the  channel  is  grass  covered  and  poorly  defined  normal  stripping 
operations  during  construction  should  be  adequate  treatment. 

Krnergencv  Spi 1 Iway  An  estimated  7,500  cubic  vards  of  required  excavation  may  be 
expected  from  this  area  of  which  an  estimated  000  cubic  yards  of  this  .amount  may  be 
expected  to  be  rock  excavation.  The  rock  should  be  suitable  for  use  foi  front  berm, 
protective  cover. 


Borrow  Ample  materials  are  available  along  with  required  excavation  from  che  emergent 
spillway  to  construct  the  embankment.  More  plastic  gravelly  clay  materials  are  found 
in  the  higher  elevatiens  than  in  the  floodplain  areas;  and  it  is  suggested  that 
borrowing  be  limited  in  the  floodplain  areas. 
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ENGINEER'S  REPORT 


SITE  F-2  LOST  CREEK 

1.  STREAM  CHANNEL  -  Stripping  and  foundation  preparation  and  core  trench 
excavation  should  eliminate  all  the  stream  channel  cleanout  needed. 

2.  DEPTH  OF  CORE  -  Recommend  that  the  core  trench  be  as  shallow  as  possible, 
probably  about  8  feet  deep.  Removing  the  upper  highly  cherty  CL 

layer  and  penetrating  approximately  two  feet  (2')  into  the  lower  less 
cherty  CL  layer.  Suggest  12.0  bottomwidth  with  1:1  side  slopes. 

• 

3.  UNDESIRABLE  MATERIAL  -  The  only  undesirable  material  is  the  rock 
excavation  in  the  emergency  spillway.  Suggest  this  material  be  placed 
in  the  valley  between  the  emergency  spillway  berm  and  back  toe  cl  the 
fill  below  tlie  centerline  of  the  dam  or  on  the  front  slope  of  the 

dam  below  the  upstream  berm. 

4.  MATERIALS  -  Excavation  from  core  and  emergency  spillway  except  for 
rock  excavation  may  be  used  for  fill.  Emergency  spillway  excavation 
with  3:1  side  slopes  will  amount  to  approximately  7,000  cubic  yards 
of  usable  material.  Ample  material  may  be  obtained  by  excavating 

below  the  emergency  spillway  elevation  in  the  borrow  area.  Consideration 
should  be  given  to  steeper  side  slopes  for  the  emergency  spillway  due 
to  rock  encountered  above  grade. 

5.  CONDUIT  -  Due  to  class  of  structure  the  conduit  will  be  reinforced 
30  inch  concrete  pipe  with  capped  riser. 

6.  DRAINAGE  -  It  is  very  doubtful  that  any  type  of  drainage  will  be 
needed. 

7.  Recommend  that  fill  placement  control  be  class  C  compaction  or 
class  A  compaction  with  controls  on  the  minus  3/4"  fraction. 


C>r 


/:a-v,c 


->  y  ? 
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UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE  -  So  IT  Mreliai.Icc  Laboratory 
800  "j"  Street,  Lincoln,  Nebraska.  LbyOO 


SUltll'XT:  ENG  13-18,  Missouri  V.T-08,  lost  Creek,  Site  F-2 

(Newton  County) 


•Mill:  January  22,  ]oy6 


TO.-  Monaco  Dele 

St'ite  Cense rva t ! cn  Kng i nee r 
Soil  Consc  rvatiori  Service 
Columbia,  Missouri 


ATTACHE.! 


1 

2 

3 

h 

5 


F or.:  SCS-EKG-35'1, ,  Soil  Mechanics  Laboratory  Data,  1  sheet 
Fora  SCS-E?r,-3V>A  &  355B>  Triaxinl  Snenr  Test,  1  test,  2  saccts 
Form:  SCS-3'oO.  Direct  Shear  Test,  1  sheet 

Fora  8CS-KiG-3‘>2,  Compaction  and  Pi  l.rnt  ion  !:•  si  a  Lure,  2  sheets 
Kona  SCS-33Y,  Summary  -  Slope  Stability  Airily.  2  sheets 


FOtfND.ATlON 


A.  Bedrock.  Lime  store  bcdiock  occurs  r.t  di  n.hs.  of  about  \>  to  13  feet  or. 
the  abutments  in  the  bottom  of  the  va 1  Ley. 

B.  Soil  Cl  r  ssl  f  ’  cn  !■  is  n.  The  soil  sua  t2  1  n-'  the  i"  iroeh  i.:  Ic  r-  i  as  -  bout 

a  2-foot  1  *•  y-  r  of  ML  overlying  •;  ?  ly  y  that  is  n  i*- i  CL. 

Samples  301  -1  anl  301-2  are  from  the  gravt  !  ly  clay  ■  aye;'.  Ihi  sc  sn-'pler. 
have  T.L's  in  the  range  of  35  n nd  Pi's  in  the  rana  U''  12.  They  contain 
about  25  percent  gt-.wi  uni  from  51  to  63  percent  films.  They  arc 
classed  as  CL. 

C.  Dry  Density.  Test  spec  ir.ens  trrmed  from  the  core  sn:npln  submitted  hal 
densities  rangiir  from  1.57  g/cc  to  1.6'i  g/cc.  The  di.ffi  rrr.ee  in 
density  of  the  t>>e.t  specimens  is  probably  drr  to  difference  in  gravel 
content. 


D.  Shea?-  Sfc.>v~.,.vth •  A  direct  shear  test  was  made  on  core  r-r  pi  - 

Tie  spec  j  • -e.:  ve  re  flood'  :l  prior  to  shear  ant  the  shear  strength 
pa  re::  et^rr  are  cuimi.l:  .'1  1  to  represent  the  con.  o  I  '  ribal  d  r  1 1  n.  i 
values.  TV  y  arc  (•  r.  y>-/  ,  e  -  0.  The  sire  of  th  ec  r>  .  •  r 
end  tli<*  eon.  1  i  r  h'ri  of  the  so  rc  pr-vruLd  us  fro:::  n-akira  a  triaxial 
shear  test  as  re mhos  Led. 
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Monroe  Dale  Lott  Crook,  Gite  F-2  2 

Both  samples  from  the  i>o rrov  sen  are  from  hole  .101.  They  contain 
about  2?  percent  ('ravel  and  fix?::-.  *;i  to  h'j  percent  finer-,  They  are 
classed  nr  Cl,.  The  deeper  ?ai:.plc  301-2  i  o  r.’.ore  plastic  than  Sample 
101-1.  The  clay  fraction  is  non-a i epo reive . 

B.  Convcted  0>---r :  ty.  Standard  Proctor  compaction  1  ■-  sts  were  ss-io  on 
two  r3tr.pl os  a.  re -.pies.  tod.  Density  control  on  the  Minus  v  --inch 
fraction  ir  pi  aimed ,  so  the  laboratory  t<:  s-l.:  vr  r-  rale  o:i  the  i  nus 
3/^-inch  fraction.  Tiie  Moisture  versus  density  relationship  is  sno’. 
on  the  attached  Form  SCS-KNG-352. 

SHEAR  G'rRENGTH 


A  triaxial  shear  test  war-  mr.de  on  Sample  101-3  as  re  quo  s 
vas  undo  on  the  Minus  3/  it- inch  fraction  at  95  percent  o! 
density.  The  test  specimen.'  vcrc  backpressure d  to  s-.tu: 
strength  parameters  obtained  are  0  =  l.y.5%  c  ••  3Y5  ps-f 
c  =  175  psf. 


ted.  The  tort 
at:  nlard  1’roc 
a  tier.  Th:  sh< 
and  0  =  35-5°, 
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A  stability  analysis.  was  male  for  tiic  proposed  2.!  :  ?  :  'ope 
considered  a  plmntte  line  from.  cm.-,  rpency  rpj  11  way  (dev-.t 
dinin  coalition.  rt'nc  upstream  slope  vs  checked  for  Th" 
condition,  nM  the  downstream  slop.'  w  cheeked  for  U.e  s 
condition.  Shear  rtrcnrth  para:;.-,  tors  used  v  re  C  .  1  ,'.5° 
The  factors  of  safely  onto i nod  va,  pr-sre-s i  tl:aa  1 .fo.  T 


shear  strength  indicated  by  the  undisturbed  s-u:.p  Is-  is  hlph  j\ 


proposed  embankment. 


CONCLUGIOHS  Ai I’D  RFfOi'MiTPA !'  i  0?;. ' 

We  concur  with  the  proposal  r-  outlined  in  the  eii’in---  r'  r  report,  for  this 
site.  With  the  '-Mhankrr.ent  density  controlled  to  of  Fro-tor  density 
the  minus  3A,-vch  fract:on  the  rj-opo:-'  1  r : 2  slop  s  have  -eceptab*** 
factors,  of  safety.  Tat  c  lay  fraction  of  the  prepe.  ■  d  mb.-.-nk.  •-  nt  soil  is 
non -41  spersive  ani  this  soil  is  expected  to  l><-  quit,"  erosion  resistant, 
so  a  drain  is  probably  not  net. dcJ. 

The  consolidation  pot'-ntia'l  of  the  Cl.  foaa  ia  hr;  sn'l  iriic;  {.  J  by  k  cn.  o 
da t ion  of  t:r  d  ]  reet  ~hcu  r  t  spec  h- one  i.  \  .  i  p-  sc-  id  url  >  j'.f  ■ 
Jo-ad,  j.2  : v.‘  urvl-"-  a  PWO-p.-f  lo-  ! .  ani  s . p  p. nt  u:.  b  r  a  hf;  -;.y 
load.  Th-ve  v.a 1  ur  r.  could  be  us- a  as,  es-llma  u-s  for  v-cs.put  ' !  on '.  :;o;v  ! 
strain  on  the  cor  In  it. 
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Overtopping  Analysis 


APPENDIX  C 


HYDROLOGIC  AND  HYDRAULIC  ANALYSIS 


To  determine  the  overtopping  potential,  flood  routings  were  performed 
by  applying  the  Probable  Maximum  Precipitation  (PMP)  to  a  synthetic  unit 
hydrograph  to  develop  the  inflow  hydrograph.  The  inflow  hydrograph  was 
then  routed  through  the  reservoir  and  spillway.  The  overtopping  analysis 
was  accomplished  using  the  systemized  computer  program  1ILC-1  (Dam  Safety 
Version),  July  1978,  prepared  by  the  Hydrologic  Engineering  Center,  U.S. 
Army  Corps  of  Engineers,  Davis,  California. 

The  PMP  was  determined  from  regional  charts  prepared  by  the  National 
Weather  Service  in  "Hydrometeorological  Report  No.  33."  Reduction  factcfrs 
were  not  applied.  The  rainfall  distribution  for  the  24-hour  PMP  storm 
duration  was  assumed  according  to  the  procedures  outlined  in  EM  1110-2- 
1411  (SPD  Determination). 

The  synthetic  unit  hydrograph  for  the  watershed  was  developed  by 
the  computer  program  using  the  SCS  method.  The  parameters  for  the  unit 
hydrograph  are  shown  in  Table  1  (Sheet  4,  Appendix  C) . 

The  SCS  curve  number  (CN)  method  was  used  in  computing  the  infiltra¬ 
tion  losses  for  rainfall-runoff  relationship.  The  CN  values  used,  and 
the  result  from  the  computer  output,  are  shown  in  Table  2  (Sheet  3, 
Appendix  C). 

The  reservoir  routing  was  accomplished  by  using  the  Modified  Puls 
Method.  The  hydraulic  capacity  of  the  spillway  was  used  as  an  outlet 
control  in  the  routing.  The  hydraulic  capacity  of  the  spillway  and  the 
storage  capacity  of  the  reservoir  were  defined  by  the  elevation-surface 
area — storage-discharge  relationships  shown  in  Table  3  (Sheet  5,  Appendix  1 
This  dam  has  been  designed  for  flood  control  purposes,  and  the  water 
surface  elevation  is  maintained  below  the  primary  spillway  invert  ele¬ 
vation.  To  consider  the  effect  of  the  reservoir  storage,  an  antecedent 
storm  of  25  percent  and  50  percent  of  the  PMP  was  considered  (assuming 
the  reservoir  at  the  sedimentation  pool  elevation  932.0)  to  determine 
the  starting  reservoir  elevation  for  the  routing  of  50  percent  and  100 
percent  of  the  PMF  respectively.  The  antecedent  storms  were  assumed  to 
occur  four  days  prior  to  their  corresponding  storm.  Both  antecedent 
storms  will  fill  the  reservoir  beyond  the  emergency  spillway  level,  but 
at  the  end  of  the  four  days,  the  reservoir  will  reduce  to  the  sedimen¬ 
tation  pool  level  since  the  primary  spillway  is  unregulated.  Thu.;, 
the  final  routing  analysis  was  accomplished  considering  the  starting 
reservoir  level  at  the  primary  spillway  invert  elevation  932.0 
(sedimentation  pool). 


Sheet  2,  Appendix  C 


The  result  of  the  routings  of  the  PMF  ratios  indicate  that  the  dam 
will  pass  the  1  percent  probability  flood  without  overtopping  the  dam. 

The  rating  curve  for  the  spillways  (see  Table  4  Sheet  6,  Appendix  C) 
was  determined  assuming  orifice  flow  for  the  primary  spillway  and  channel 
flow  for  the  emergency  spillway. 

The  flow  over  the  crest  of  the  dam  during  overtopping  was  determined 
using  the  non-level  dam  option  ($L  and  $V  cards)  of  the  HliC-1  program. 

The  program  assumes  critical  flow  over  a  broad-crested  weir. 

A  summary  of  the  routing  analysis  for  different  ratios  of  the  PMF 
is  shown  in  Table  5  (Sheet  7,  Appendix  C) . 

The  computer  input  data,  a  summary  of  the  output  data,  and  a  plot  • 
of  the  inflow-outflow  hydrograph  for  the  PMF  are  presented  on  Sheets  8, 

9  and  10  of  Appendix  C. 


VA'iLE  1 

SYNTHETIC 

UNIT  HYDROGRAP11 

Parameters : 

Drainage  Area  (A) 

0.13 

sq .  miles 

Length  of  Watercourse  (L) 

0.45 

miles 

Difference  in  elevation  (11) 

103 

ft 

Time  of  concentration  (Tc) 

0.  L8 

hours 

Lag  Time  (Lg) 

0.11 

hours 

Time  to  peak  (Tp) 

0.15 

hours 

Peak  Discharge  (Qp) 

420 

cfs 

Duration  (D) 

5 

min  . 

Time  (*) 

(*)  Discharge 

(cfs) 

0 

0 

5 

235 

LO 

413 

15 

213 

20 

87 

2  5 

35 

30 

14 

35 

6 

40 

3 

45 

0 

(*)  From  the  computer 

output 

FORMULA  USED: 

T  /N.°  i.  v 

r°  -  1  h  > 

Lg  =  0.6  Tc 

Tp  =  D  +  Lg 

2 

„  484  A. Q 

Qp  =  — — ^ ^ v  Q  =  Excess 

Runoff  =  1  inch 

Sheet  4,  Appendix  C 
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TABLE  2 


RAINKALL-R'UNOFF 

VALUES 

ilected  Storm  Event 

Storm  Duration 

Rainfall 

Runof f 

Loss 

(Hours) 

(Inches) 

( Inches) 

( tnche 

PMP 

24 

35.49 

33.52 

1.97 

1%  Prob.  Flood 

24 

8.39 

5.03 

3.37 

Additional  Data: 

1)  Soil  Conservation  Service  Soil  Croup  1)  , 

2)  Soil  Conservation  Service  Runoff  Curve  CN  =  85  (AMC  lit)  for  the  PM1 

3)  Soil  Conservation  Service  Runoff  Curve  CN  =  71  (AMC  II)  for  the 
1  percent  chance  flood 

4)  Percentage  of  Drainage  Basin  Impervious  3  percent 


TABLE  3 

ELEVATION,  SURFACE  AREA,  STORAGE  AND  DISCHARGE  RELATIONSHIPS 


Lake 


Elevation 

Surface 

Lake  Storage 

Sp  i  1 lway : 

(feet-MSL) 

Area  (acres) 

(acre- ft) 

Dischargi 

920.0 

0 

0 

*  932.0 

1.4 

7.6 

0 

943.3 

3.9 

35.6 

18 

**  947.4 

4.9 

56 

1096 

950.0 

5.1 

69 

2523 

*Primary  spillway  crest  elevation 
**Top  of  dam  elevation 


The  above  relationships  were  developed  using  data  from  the  SCR 
plans  and  the  U.S.G.S.  SENECA,  MO.-OKLA.  7.5  minute  quadrangle  map. 
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TAiJLE  4 


SPILLWAYS  RATING  CURVE 


Reservoir 

Primary 

Emergency 

To  t  a  1 

Elevation 

Spillway 

TeTf .7 

Spillway 

Discharge 

(  c .  f .  r. .  ) 

.) 

932.0 

0 

0 

935.0 

9 

9 

940.0 

15 

15 

943.3 

18 

0 

18 

943.8 

18 

28 

46 

944.3 

19 

95 

114 

944.8 

19 

189 

208 

945.3 

20 

308 

328 

946.3 

21 

625 

646 

*  947.4 

21 

1075 

1096 

949  .0 

22 

1890 

1912 

950.0 

23 

2500 

2523 

*  Top  of  Dam 

Elevation 

METHOD  USED: 

1)  Primary  Spillway:  Assuming  orifice  flow 

Q  =  C. A.  (2g.h)1/2 
Q  =  Discharge  in  c.f.s. 

C  =  Discharge  coefficient  =  0.(>0 

A  =  Opening  area  in  ft^  (9"  x  18") 

g  =  Acceleration  of  gravity  =  32.2  f t/see" 

h  =  Head  measured  from  reservoir  elevation  to  center  of  orifice  (in  ft) 

2)  Emergency  Spillway:  Assuming  open  channel  flow 

Using  charts  from  "UD  Method  of  Reservoir  Flood  Routing,"  S.C.S. 
Technical  Release  No.  35,  February  1967. 
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RESULTS  OF  FLOOD  ROUTINGS 


Ratio 

of 

PMF 

Peak 

Inflow 

(GFS) 

Peak  Lake 
Elevation 
(ft. -MSI.) 

Total 
Storage 
(AC. -FT. ) 

Peak 

Outf low 
(CFS) 

Depth 
(ft.) 
Over  Top 
of  Dam 

*  932.0 

7.6 

0 

0.10 

196 

938.8 

24 

14 

0.20 

393 

943.9 

38 

56 

0.25 

491 

944.4 

41 

137 

0.30 

589 

945.1 

44 

274 

0.35 

688 

945.6 

47 

412 

0.40 

786 

945.9 

48 

507 
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Description 


Aerial  View  of  Dam 


Upstream  View  of  Lake  (Looking  Northeast) 

Downstream  View  From  Crest  (Looking  Southwest) 

View  of  Crest  (Looking  Southeast)  m 

View  of  Inlet  Structure  (Looking  North) 

View  of  Spillway  Outlet  (Looking  (Vest) 

Downstream  Face  of  embankment  (Looking  North) 

View  of  emergency  Spillway  and  Lake 
(Looking  .North) 

Upstream  View  of  emergency  Spillway 
(Looking  North) 

Downstream  View  (Looking  Last) 

Downstream  Hazard  (Looking  Last) 

Downstream  Hazard  (Looking  Southeast) 
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